Funded by the Ministry of Commerce, Industry, and Energy of Korea, SI initiated the development of the prototype model of TMA-based electro-optical system as part of the national space research and development program. Its optical aperture diameter is 120 mm, the effective focal length is 462 mm, and its full field-of-view is 5.08 degrees. The dimension is of about 600 mm × 400 mm × 400 mm and the weight is less than 15 kg.
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To demonstrate its performance, hyper-spectral imaging based on linear spectral filter is selected for the application of the prototype. The spectral resolution will be less than 10 nm and the number of channels will be more than 40 in visible and nearinfrared region.
In this paper, the progress made so far on the prototype development will be presented The TIS system is designed to be versatile with a wide field-of-view, no obscuration, and no refractive element so that it can be used for various missions such as superswath imaging, hyperspectral imaging, infrared imaging, and aerial imaging. In addition, its compactness and light weight are ideal for small satellites.
In this paper, the progress made so far on the prototype development will be presented: optical design, The key feature of TIS is listed in the Table 1 The box-type structure of TIS is based on honeycomb panels with composite face-sheets to minimize mass and acquire enough stiffness. The reference planes for the optical surfaces are implemented inserting invar through the honeycomb panels.
DEVELOPMENT OF PROTOTYPE MODEL

Optical Design
The benefit of TIS optical design is that it is simplified in two aspects: manufacturing and alignment.
Even though using aspheric surface usually guarantees the performance of an optical system, it will increase manufacturing cost and result in complex alignment process. To minimize cost and make alignment process easier, the secondary mirror is an on-axis spherical mirror and the tertiary mirror is an on-axis ashperical mirror.
The figure 3 shows the layout of TIS optical design which includes two conic surfaces and one spherical suface. [ Figure 5 ] Spectral Range and Linearity Feeding the interferometer measurements into the alignment logic, which is based on the sensitivity analysis, the secondary mirror is aligned with the accuracy to produce the better wavefront error than expected.
[ Figure 9 ] Setup of Optical Alignment [ Figure 10 ] Tolerance Analysis
[ Figure 11 ] Measurement of Wavefront error at the edge For the verification of the spectrometer of TIS, a commercial lens and target simulator is used. Figure 7 shows the mages acquired in the channel 22 (551 nm), 30 (588 nm), 47 (665 nm), and 62 (734 nm).
[ Figure 12 ] Demonstration of Spectrometer performance in different channels 
